Measurements of the viscosity of solutions of NaCl and Nal in acetonitrile-water mixtures at 25 °C, and of the self-diffusion coefficients of CH3CN and H20 in these liquids, using 14C and 3H as tracers, are reported. The results confirm the previously postulated preferential solvation of the ions by acetonitrile.
The acetonitrile-water system shows a large posi tive deviation from Raoult's law [1] and exhibits a phase separation with an upper critical point at about 272 K and 38 mol %CH3CN [2] , Based on Naberukhin and Rogov's [3] structural model of aqueous solu tions of non-electrolytes, three structural regions have been distinguished: in water rich (xAN < 0.2) and ace tonitrile rich (xAN > 0.7) regions the structure of the respective pure component is retained, whereas for 0.2<xAN<0.7 two microphases of fixed composition coexist. Results on viscosity [4] , water proton chemical shift [5] , luminescence [6] and self-diffusion [7] have confirmed the structural discontinuities and indicated at least five structurally distinct regions.
Addition of electrolytes might significantly affect the structural discontinuities, especially if preferential solvation of the ions occurs. From measurements of the ionic self diffusion coefficients a preferential solvation of Na + , Cl~ and I~ by acetonitrile was concluded [8] . Similar conclusions were drawn from measurements of the B-viscosity coefficients [9] , On the other hand, the ionic solvation was also studied by measurements of the free energy change on transfer of an ion from water to acetonitrile-water mixtures. The silver ion, which is known to be prefer entially solvated by acetonitrile [10] [11] [12] [13] , is usually chosen as the reference ion. From the measurements a preferential hydration of alkali and halide ions was concluded [14] [15] [16] , This discrepancy may result from ion induced struc tural effects which contribute to the free energy of Reprint requests to E. Hawlicka, Institute of Applied Radia tion Chemistry, Technical University, Wroblewskiego 15, P-93-590 Lodz/Polen. transfer [13] . If microphases coexist, different salts may differently affect the structure. It is known that AgN03 lowers, whereas N aN 03 heightens the upper critical temperature of mixing [17] , Therefore the structural effects of these electrolytes might be quite different and probably silver ion should not to be taken as the reference ion to deduce the solvation properties of alkali ions from the free energy of trans fer.
As has been shown previously [18] [19] [20] , the influ ence of electrolytes on the self-diffusion of the solvent preferentially forming the solvation shell is more sig nificant than on that of the cosolvent.
In the present work, the viscosities and the selfdiffusion coefficients of acetonitrile and water in their mixtures and in their solutions of Nal and NaCl were measured in order to find which coefficients change upon the addition of the electrolytes more noticeably.
Experimental
The solutions were prepared from NaCl suprapur (Merck), Nal suprapur (Merck), acetonitrile for spec troscopy (Merck) dried in the usual way [21] , doubly distilled and degassed water, [ The self-diffusion coefficients were determined by the open-end capillary method described previously [22] . The viscosities of the solutions were determined using an Ubbelohde type viscosimeter with about 250 s outflow time of water. Water at 25 °C with density dw = 0.99708 g/cm3 and viscosity > ?w = 0.8903 mNs/m2 [23] was chosen as the reference liquid. The accuracy 0932-0784 / 88 / 0' 00-8 00 $ 01.30/0. -Please order a reprint rather than making your own copy. 
Results
The measured self-diffusion coefficients of aceto nitrile, £>an, are summarized in Table 1 . The results on salt free mixture agree excellently with those of Easteal [7] , whereas the spin-echo technique [24] yielded higher values of £>AN. This can be due to the recalcula tion of the values measured for CD3CN to those for c h 3c n .
As seen from Table 1 , the DAN values for Nal and NaCl solutions are the same within the experimental error. These values are smaller than those for the salt free mixtures. The Z)AN vs. xAN functions for the elec trolyte solutions and the salt free mixtures are differ ent (see Figure 1. ): In the electrolyte solutions DAN is independent of .xAN for xan < 0-35 and then rapidly increases. The latter cannot be due to a rapid decrease in the viscosity of the solutions (see Figure 1) . For the salt free mixtures and the NaCl and Nal solutions the variations of the viscosity with xAN are similar. A maximum occurs at xAN about 0.1.
The water self-diffusion coefficients Dw are listed in Table 2 . For the salt free mixtures the agreement between the Dw values obtained here and those of Easteal [7] is excellent but, similar as for DAN, they are smaller than those obtained with spin-echo technique [24] , The Dw values for solutions of Nal and NaCl are the same within the experimental error. As seen from Fig. 1 , the Dw vs. xAN functions for the salt free mix ture and the electrolyte solutions are similar. They pass through minimum at xAN about 0.1, which corre sponds to the maximum of the viscosity.
Discussion
The component self-diffusion coefficients, D,, and the viscosity of the respective liquid, rj, are often sup posed to be interrelated by the Stokes-Einstein equa tion !X inr]ri, where r, is the hydrodynamic radius of the diffusing species and a,-is a parameter resulting from the solutesolvent boundary condition; a( varies from 4 for per fect slipping to 6 for perfect sticking.
The applicability of (1) is still controversial in selfdiffusion studies [25] , although for several binary or ganic mixtures, which are belived to be ideal, the prod uct Z); rj for both components was found to be independent of the mixture composition [26, 27] . On the other hand one finds that the diameters of the component molecules evaluated from the molar vol ume data do not fit the Stokes-Einstein equation. Such an agreement is, however, not to be expected if self-diffusion results from motion of molecular ag gregates.
Based on (1), it is supposed in the following that the ratios (D,-r])m iX /(D; r])0 correspond to ratios (r.Vfo),^ of the hydrodynamic radii of diffusing aggregates con taining a component /'. in the neat component and a
The influence of the composition of the acetonitrilewater system on the radii of the diffusing water and acetonitrile aggregates is shown in Figure 2 . As seen, over the whole range of the mixture jRw <1, which indicates that the diffusing water aggregates are greater in the mixtures than in pure water. The size might be enlarged if either water self-association or formation of water-acetonitrile complexes occurs. Al though these components are not very likely to form complexes with each other, because the mixtures ex hibit a large positive deviation from Raoult's law [1] , the formation of water-acetonitrile complexes has been postulated as a result of spectroscopic studies [26] [27] [28] [29] [30] . The results of water-acetonitrile velocity cor relation factors [24] indicate, however, that such com plexes should not play any role in diffusion and selfdiffusion processes. On the other hand formation of water aggregates, causing slow water motion, was ex cluded also for the water-acetonitrile mixtures [24] , As has been shown before [31] , the hydrodynamic radius may be discussed as a feature of the environment of the diffusing species. For the water-acetonitrile mixtures the coexistence of two microphases, water and acetonitrile ones, has been postulated [3] . As seen from Fig. 2 , Rw decreases, with increasing acetonitrile concentration and reaches a minimum between 50 and 75mol%CH3CN. This indicates that the water microphase is more ordered than pure water. The increase of Rw above 75% CH3CN can indicate the disappearance of that microphase. This conclusion is in good agreement with the variation of RAN with xAN. As seen from Fig. 2 b, RAN is increased if the concen tration of acetonitrile is less than 75mol%. This can mixture, respectively:
indicate that the acetonitrile microphase is less or dered than pure acetonitrile. In water rich mixtures, xAN < 0.3, Ran is independent of xAN. This probably results from the disappearance of the acetonitrile microphase. The effect of electrolytes on the structure of both microphases may be investigated in a similar way, by comparison of the products for the electrolyte solu tions |t and the salt free mixture (D;>7)mix:
An influence of the salts on the structure of the water microphase is shown in Figure 3 a. As seen, Fw is close to unity over the whole range of mixture com position, which indicate that ions do not affect the structure of the water microphase. This confirms the previous conclusion [8] that a preferential hydration of ions does not occur.
For comparison, Fw obtained previously for watermethanol solutions of Nal [18] and NaCl [19] is shown in Figure 3 b. In water-methanol solutions these ions are believed to be preferentially hydrated [20, [32] [33] [34] and in the methanol rich region (xM eOH > 0.6) Fw de creases rapidly.
The effect of salts on the acetonitrile microphase is shown in Figure 4 . In the whole range of xAN, FAN is much smaller than 1, which means that electrolytes affect significantly the structure of the acetonitrile mi crophase, making it more ordered than the salt free mixture. That "structure making" effect results from the preferential solvation of sodium ions, which has been postulated previously [8] . The key role of sodium ions one can conclude from the fact that the smallest values of RAN are observed in the range (40 and 75mol%CH3CN) when only the solvation shere of sodium ions is completely formed.
